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DETAILED ACTION 
Claim Rejections - 35 (JSC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 9 and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Welty (U.S. Pat. 5,480,527). 

Welty teach a rectangular vacuum-arc plasma source which can be integrated 
into a vacuum system. (See Abstract; Column 12 lines 32-34) With reference to the 
schematic view of FIG. 2, one preferred embodiment of this invention can be 
understood to include a cathode target 30 on cathode body 31. Target 30 has an 
evaporable surface 33 of substantially rectangular shape. In a preferred embodiment, 
the cathode 30 is carbon, but it may be composed of any suitable evaporable material. 
The cathode body 31 is mounted on a holder 32 and situated in entrance arm 36 of 
plasma duct 34. Cathode 30 is connected to the negative output of an arc power 
supply 28, and plasma duct 34 (which also serves as an anode) is connected to the 
positive output of the arc power supply. An arc striker 35 is provided for igniting an 
arc discharge between cathode 30 and anode 34. Cathode 30 and evaporable 
surface 33 may also be surrounded by insulators 86 (reference FIG. 4). With continued 
reference to FIG. 4, it may be seen that an internal electrode 82 is mounted within the 
plasma duct 34, as is sensor 84. (Column 9 lines 10-25) 



Application/Control Number: 1 0/658,41 0 Page 3 

Art Unit: 1753 

A set of electromagnets is disposed about plasma duct 34. Magnet 46 is 
connected to coil power supply 52 and is located near the entrance arm 36 of the 
plasma duct. Magnet 48 is connected to coil power supply 52 and is located near the 
outer radius 39 of the bend in plasma duct 34. Magnet 50 is a solenoid connected to coil 
power supply 52 and it wraps around a portion of the exit arm 38 of the plasma duct. 
The perspective view of FIG. 3 shows magnets 46, 48 and 50 in relation to the 
plasma duct 34, with magnet 46 near the entrance arm 38, magnet 48 near the outer 
radius 39 of the bend, and magnet 50 coiled around the exit arm 38. (Column 9 lines 
40-50) 

i 

A bias voltage may be applied to the substrate 44, and the substrate may be 
conventionally rotated and/or translated during deposition. (Column 9 lines 65-68) 
The sensors 54A and 54B (reference FIG. 5) are able to sense an arc spot and to 
produce a signal whenever the arc spot approaches either the left or right end, 
respectively, of the cathode 30. Sensors 54 may, for example, consist of electrically 
isolated wires extending into the plasma duct 34, with the wires connected to the anode 
through a resistor (not shown) of, say, 1000 ohms, thus providing an electrical voltage 
whenever the arc approaches the wire. Alternatively, sensors 54 may comprise a 
light-sensitive diode which detects the optical emission from the arc jet, or a magnetic 
field detector which senses the magnetic field of the arc. The coil power supply 52 
(reference FIG. 2) has a switch 53 capable of reversing the direction of current 
flow through the magnets, and it is connected by conventional control means 
(not shown) to the sensors 54 so as to actuate a magnetic field reversal. The 
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magnetic field reversal can occur simultaneously in all of the magnets and will 
reverse the direction of the magnetic flux lines without substantially changing the 
shape of the flux lines or their orientation with respect to the plasma duct. Alternatively, 
only one or both of magnets 46 and magnet 48 may be reversed. (Column 1 0 lines 
54-68; Column 11 lines 1-7) 

Welty teach that it is possible to reflect ions away from the duct wall by a 
second method, namely by creating near the wall a region in which the magnetic flux 
lines converge as they approach the wall in an approximately perpendicular direction, 
creating a region known as a magnetic mirror. Plasma electrons approaching the 
wall are reflected or retarded as they enter the region on converging flux lines, 
creating an electron density gradient resulting in an electric field which reflects 
the plasma ions as well. (Column 7 lines 31-44) 

Reversal of the polarity of the magnetic mirror field, and thus the field 
component parallel to the target surface, causes the direction of travel of the arc 
on the target surface to reverse without changing the shape or function of the 
mirror field. (Column 7 lines 63-68) 

The combination and superposition of independently variable magnetic field 
sources providing a solenoidal magnetic field region in the exit arm of the plasma duct, 
a "bumper" field region near the outer radius of the bend in the duct, and a magnetic 
mirror field region in the entrance arm of the duct adjacent to the cathode provide 
sufficient adjustability to allow optimization of plasma transport through the duct for a 
wide variety of target materials. (Column 8 lines 1-8) 
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The sensors 54 sense the arc spot, and produce a signal whenever the arc spot 
approaches either end of the evaporable surface. The signal from the sensors actuates 
a control system, which reverses the current in the coil power supply 52, thereby 
reversing the direction of the magnetic flux lines without changing the shape of 
the flux lines or their orientation with respect to plasma duct 34. Thus, the arc 
spot is urged, not only to scan in a linear direction over the surface of the 
rectangular cathode 30, but to scan back and forth in a generally end to end path. 
(Column 11 lines 55-64) 

Allowable Subject Matter 

Claims 1 1 and 12 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

matter: 

Claim 1 1 is indicated as being allowable over the prior art of record because the 
prior art of record does not teach measuring a thickness of a film formed by the plasma 
at a plurality of points in the vicinity of the substrate, wherein the flowing direction of the 
coil current is reversed when a difference between film thickness values thus measured 
exceeds a predetermined value. 

Claim 12 is indicated as being allowable over the prior art of record because the 
prior art of record does not teach measuring ion currents at a plurality of points in the 
vicinity of the substrate, wherein the flowing direction of the coil current is reversed 
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when a difference between current values thus measured exceeds a predetermined 
value. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). r\ 
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